Cancer cell labeling and tracking using fluorescent and magnetic nanodiamond.
Nanodiamond, a promising carbon nanomaterial, develops for biomedical applications such as cancer cell labeling and detection. Here, we establish the nanodiamond-bearing cancer cell lines using the fluorescent and magnetic nanodiamond (FMND). Treatment with FMND particles did not significantly induce cytotoxicity and growth inhibition in HFL-1 normal lung fibroblasts and A549 lung cancer cells. The fluorescence intensities and particle complexities were increased in a time- and concentration-dependent manner by treatment with FMND particles in lung cancer cells; however, the existence of FMND particles inside the cells did not alter cellular size distribution. The FMND-bearing lung cancer cells could be separated by the fluorescent and magnetic properties of FMNDs using the flow cytometer and magnetic device, respectively. The FMND-bearing cancer cells were identified by the existence of FMNDs using flow cytometer and confocal microscope analysis. More importantly, the cell morphology, viability, growth ability and total protein expression profiles in the FMND-bearing cells were similar to those of the parental cells. The separated FMND-bearing cells with various generations were cryopreservation for further applications. After re-thawing the FMND-bearing cancer cell lines, the cells still retained the cell survival and growth ability. Additionally, a variety of human cancer types including colon (RKO), breast (MCF-7), cervical (HeLa), and bladder (BFTC905) cancer cells could be used the same strategy to prepare the FMND-bearing cancer cells. These results show that the FMND-bearing cancer cell lines, which reserve the parental cell functions, can be applied for specific cancer cell labeling and tracking.